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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an inkjet ink which gives an image excellent in fastness and does not 
blur even on plain paper; and an inkjet recording method using the same. 

SOLUTION: This inkjet ink contains a water-soluble dye, water, and a water-soluble organic solvent, provided 
the water-soluble dye at least contains C.I. Food Black 1 and C.I. Food Black 2. 
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C . I . 'J 7 5 r y 7 7^ f? y 

2 , 7, 9, 10, 1 1 , 17, 18 , 19, 21, 23, 31, 37, 43, 46 

C. I. 'JZi'f -{^777^ 

5,8,13,14,31,34,39 

* 56 W co sf y 7 is x y Y s( > >7 ic & ^ T , £ 5> tc |g iffllT^Tti<> 0!i A If , 7 

vru-*, ^»tt7i/««, m&T.vmn* *u- y 7 ymft^<v7 vmn*. y^uf 

7 -yffim, uyRzf^v isymn, 7 y y ? * 7 ymn, 1 v y ymn, 

* -9- v y ffi n , v > k y y ygm, * y 7 * n ^^li^^ig^M^, Jilttifi 

t^ttTtit. fcfcL, c n % b fcft^-^jc Rg^ 2 n s t, <o t? a -a v^ 0 

[ 0 0 4 8 ] 

C . I . e^^.^hUy HZ, C . I. . tf ^ > h Is y Y 3 , C . I . tf^^V h Uy K 
5 , C . I . \Z 7 >*• y Y \s y K 6 , . C. I . kT # * > h K 7 , C . I . kf ^* y > h U 
v Y 1 5 , C . I . t? 7 y > b U y Y 1 6 , C . I . \t 7 * y Y \s y Y 4 8 : 1 , C . I 
. i;y^H/9K53 : 1, C. I. \Z 7 >*■ y Y \s.y Y 5 7 : 1, C. I. tf^^^h 
l/^Hl 22, C. I - tf^'^y h U7 F 1 2 3, C . I . If ^ ^ V h U 7 K 1 3 9, C 
. I . tf 7 y y b Is y Y 1 4 4 , C . I . M*?$yY\syY\ 4 9, C . I . tf y > b 
1/7 H 1 6 6, C . I . \£ 7 >*■ y Y Is y Y 1 77, C . I . ^ hi/? K 1 7 8, C 

. I. lf{f^yhU?K 2 2 2 , C. I. If jT^ Vh*UVi^3 1 , C. I. \t7 *y Y 
il/y-/'4 3, C. I. \Z7*yYs(3LU — 12, C. I. e^*^ y h-fin - l 3, c 
. I. tf^^y Wxn - 1 4, C. I. t??"yyb-fxn-i5, C. I. \Z 7 >< y Y 
sf x. a - l 7 , C. I. tf^yvWxo— 7 4, C. I. tf^^ y h^xu - 9 3, C 
. I. tf^y>h-rxa-9 4, C. I. fcf^yyh^xa-12 8, C. I. W * y 

Y sf x n - l 3 .8 , C. 1. tf^^y 1 5, C. 1. \£ # * > b 7 }V— l 5 : 2 
, C. I. ¥ ¥ * y Y 7~ \ 5 : 3 , C. I. Uy^h7*-r6, C. I. b? ^* y 

> h :/ ;u - 6 o , c. i. K?^h?y-y7, i-J^r??? (c. i. \z ? * y 

Y 7 5> y 7 7 , y-y^x^y-^y^EC, x^A^vy^HS-lOO, 7" -fe > 7 v 

y ^ « ) 9 # ¥ If P, n 5 o 

[ 0 0 4 9 ] 

^MiO^y^yiy b > * « , * <£> a ffi 51 * % iJ fll -T 5 It *b tc 2 5> K J? ffi }£ 14 ffl & W> 
ifltsc fcfeff 5„ Wffi?Stt»J^LT(i, ffll x , T x * > 3* , fi^-x-y^^ W 14 , 7 
rty|©to^ffflin, ft SS W * T^iy^O^iffittSiJt Lttt, 8gBS^«, 

t }\y * )v ffi m m. , 7 )\s * jiffi m x t> t- & , 7 & * ^ ^y n y s\ ^ ym*&. 7 jv 3- ^ -r 7 
$ \s y 7>)V&ymi&, is 7 fr* )V x ;n ^^ig, 7i^;i/'JySixf;i/S, 7 A/ ^f- 

i\s i- 7 £ isy 7;l/*y8*;l/VJ > % , #'J * + -yxf i/y7;i/*;i/Stxxf;i/^ 

h'J7;i'*;V4^7y ; &-'7A«, t ;i/ tf y x ^ a & , TiH/^yj-^ASi 

ifi/>7;^;i'7iziH-fiK #v t*-yxf uyflliSix^f # y * * -> x 
f l/yy;nf ^ylifiixxf ;k # 'J * * -> x ^ u y 7 As * As 7 5 y m tfm \f % in 5 » 

[ 0 0 5 0 ] 

en 5 w ffi m 14 »j o tu m it is ft m * $ n § % » , * » 14 # «s m #i , * © m mtu m <d 

mm, IC i 9ft$5tf, •Yy^ililcStTO. 0 1 ~5Sl%Cll^jifiLV\ 
[ 0 0 5 1 ] 

* 5 , * m m CO s( y 7 is x y Y s( > >? lc It , ' Rt ffi ^ £ 14 , 7° U > h ^ -y H ^ > ^ - 

Y V y is s\ co iS "a 14 , « # ft ^ 1t , ^OiB#14lp]±^|Wi: LT, ^n^fncDS^tcii 

^ r « , & jg h si »j , j± & s en & at , si»s!c«- me ^ « © nx ffj , m<tffi±m. mmm. 
m & rs m , i» ss- m , pHisn, » » » » a «i , ?h js »j , ^ * * u - h « * ^ ijp -r ^> c 
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[ 0 0 5 2 ] 

mmm, m *» m <o n * l v> h # m t l t a , #y * t£ , $uit>'j9i; ^y^u 

D7i;-;Pth'J')A. 2-tfiJ5?>f *-;V-l-* + *>r Ft K'J^i, V 71/ tr ^ 
Ith'JH, ftKPitithU^i, 1 , 2 - ^ > X << V t 7 ;/ y 5? > - 3 - * > ( 
7t'>7a<D/n*t;K R L, tn^-b^B D, yn*t;l/G XL, ^oV*ATN, 
ta*-b;PXL-2f) , 4-^nu-3-^^;^7xy — ;l/ ( 7 W x 71/ *± cd :/ y ^ > h 
-;l/CMKS) tf*lffini. 
[ 0 0 5 3 ] 

p H M fi m CD 0J t L T t£ % j;ij/-A7S7, h U X # 7 - 71/ T ^ > , 7" a 7* / - ;b 7 

'j >f oj = yiso"^n6©gttti, * bmi: * y ? a , * k. < t h y a 10 
, **fcy 7km<tT 4 mr y*-v J*7kmitVd (t i« 

7)!f;I/7>t;H§) , RiiU^i, glth'Jfi, RKy^*A«©Kgffl!K 
[ 0 0 5 4 ] 

o 

[ 0 0 5 5 ] 

I*<lffS-nftE8#%ffl^5t-k!!j«ff« Lt>. 20 
[ 0 0 5 6 ] 

*RflEi^ 6 n § ib s ^ ^ © > * £g«tt2*Bt**fr s sg hr S! § s « t ^ i$ * * l * 

[ 0 0 5 7 ] 

, # y 7^'j;n, ^y^^j*!, #>j7i"j*75K, # y ^ * * y ^ t s k > # 

'J^f-l/y;;**^!, -tr ;U a — X „ t Kn + ^if jR;Vn-x, # vU # ;* t ;V -b 30 

14 # y tr - ;i/ 7 ^ v - ;i/ e © 7k m tt # y v - © 7^ > ? - # m if s n s „ c n 6 © zk ?g is 

'J V - tt , # V t* — 71/ 7 71/ 3 - 71/ t- tb o 
[ 0 0 5 8 ] 

^ z/ * & m M it 7k ?g It 7 w > - cd 'is 2MC is! IS 3"J , HiS?Stt»J*-S-#-rsc:.fc««»SLv 
c ifttny*> ^"86 it cd fc 46 , 7-7HB5C7-f7- * -'ffl J* C *^gS (c i^iDt 5 

[ 0 0 5 9 ] 

*«WKffl^6n*S5S«ftcDffiKlS'i'V^S^*«. * K fit Ml =?■ 7k ?g 14 7<; ^ > ^ - 40 
[ 0 0 6 0 ] 

# fg hj§ T* ffl i^ 5 c saffi^i: Lt(i, *R ft ffi tfi ? M Wl U %l =i- * m ^ § ^ bWC 

i; Siltttf 'b^o * CD <fc 3 &«tSf £ L T , 0!l * «\ 8IRil*^-> 

S ft R K * 71/ S/ 7 A N R87if*i">i, * * y > , ^ Is — „ ^ 71/ ^ 85 K * 7t"> 

K a ^? ;l/ -9- h N m K 7 7U = - t? A , >r 4 V ^ ± , ?i BE # /I/ 5"> A , S ft v ^> -> ^ A , 
% IF- B B H K y * , ^ a ^ ;u -> y * , 7 ;l/ S t > 3dY^;1/7;1/ = t, Si ^ - v ^ h x 
7k It it T 71- "= - A , -tf * 9 h , 7k K It ^* * >> A « o 6 *r « |R n m * so 
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t. 

i 

[ 0 0 6 1 ] 

*«WK*^Tt4, > * y x >y ME « Mt {* T ft n a n ffi 4 7 V > h * W 3 WL .6 £> , *8 til tR 

rc lit ffi ? ~> u # » s 

[ 0 0 6 2 ] 

£ © 9 % , M^-v^ h © 7 5 ^ 7j< ft 44 & ft 1! Jg S ^ T © :/ U y h'H(ft©i*»l»±© 
T? S b v o £ © M ^ - v -Y h^ftlfiiJi:Lt(i#l¥ 7 - 8 9 2 2 1 ^ & « © £ S6 0U 

KE«snfc7;i/;t*aftA*<*if 6tis, c © r ^ s 7k si 44 a i4 s $ -r * a # «f 91 

in £4. 2 4 2, 2 7 1 ^KBI^hftSSTT^U* i7;V3tt-f K * « 3ft L , * 
9 «r HF W Hffl SB 4 , 2 0 2, 8 7 0.^£ie«£ftfc#ffi"?i9SE7^5-*A7^3* , 9--1'K 
* in zk # A? L T , t-7>t*3 0 °C , 2fifffiIifiLt7;^t?)3n-i , ^;l/!/;l/^i5.n 
So C © T )l> ^ f-TK*]^ A Itmmmr^ ¥fi«Tfeot, BETttSil7 6g/m, B 
ETl?LiiO. 57ml/gt'i5 0 
[ 0 0 6 3 ] 

(DfflJLfttflt, 20Ki<!)i*4St5. JtS65*t^i?Lt , -T > * * © 81 J£ # * 95 

© — Otti&fflfl^Sl 0 nm«Ttf!f f L<, <fc t> 3: L < (4 1 ~ 6 n m T* & i> 0 flfe © *S * 
t4 ffl ?L ¥ ^ 1 0 — 2 0 nmOSSI^iff Ll/\ 
[ 0 0 6 4 ] 

f LT, #£ B^ Ul & V N T M IE ^ ^ US Si ? © ^ it & ^ f L CD C4 , ft ffl Si T* * ft ft fit 
fi^J/'JA^SS. *5-7'J-K, yt'lR, mm&mRXf^ X h CD &,T* !ff- % Lh^ a £©ft 
ftl ft 7? fiSc * ft ft v- 'J * (4 s * ffi # A 1 T'fSfJftf:feOT'g^TtSl/> 0 ^ ffi A 1 T* 
» S ft ft Si ffi ft l> # © A 1 # * 3* tt , ->'J AicMLtaiikTO. 0 5 ~ 5 % © & © 

[ 0 0 6 5 ] 

±?5.mwtnm : <Dm%it. & & s @ © & © & ^ § c t # # s ^ ¥^*4@^i m 

m«TtS5Cfctf!?f LV\ 1 /i m « T T* ft f£ , ft*R14^fgfe14tf£t>S$?T';g>9, 
^©ft*6, 4#£«, 0. 2/imWTtf#3:L<, 0. 1 /i mttTtffttffi L^. SI'O 
T IS « W {4 IS JE * ft ^ ^ Sft « US Si ? © S ifi -t ©« jS 6 » «S fa 0 . 0 0 3 n m ± 
, #IC 0. 0 0 5 pmJX±tf#£LV>. 
[ 0 0 6 6 ] 

l.o o t<offi©Sf ©ea^^fet, (ffltsvi^) fcLTS'feens. 

[ 0 0 6 7 ] 

S ft > ft Si T- © # 1R S (4 , )tiR1t J f»5B&te©«j£j&*6 0. 5«T^»*Ll\ 0 . 5«T 
■C ft'fcf x ft ^ "/ U > h B# © IS tt # cfc 0 & # S S o # . 0 . 3«T^!?ILV\ 

^s^jiowfi^^ssiL, * © St s ai m m * ¥ ±§ s s -p t d ffi t* « -r 0 . 

[ 0 0 6 8 ] 

± is is St ? « , -^tf ot si*, $> s ^ « — "Jk n. 7- 1, l < it * ft u ± © ft ^ m m s? ? t* 

^ ?L K flR * # ft L T ^ X fc S v # , ± IE © ¥ tt'ffi tt « ? W * * "P « * L ft 1: * tc S 

si > ^ s s e * t 34 it © se ? * ^ l t 1^ 5 t © © s? s % w -5 =■ 

[ 0 0 6 9 ] 

± 8E-IK Si 7- ©*»tt!fi*«UCi3tt 5-4 OSi % T' D , «p'K7~30M 
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% tf tff 3: o 
[ 0 0 7 0 ] 

^mm-c > * ns*i§tt/w ^ ^ - t l t «, ± $ u «k 5 k . 

3 14 tf a n s o *a»fiif»sb<fflvv6n*3j?ye-;i/T7V3-^i:bTtt, # y R ft £ 

- ;b ^ ip 7 J< »»LTf 5n5lf O^U If — ;P 7 )\> 3 — ;K9 fffi ic , ^^^r^^^-V^ttb 

£ 14 # U H-;I/7;V3-;i/t^sn5.. 
[ 0 0 7 1 ] 

ft^e^;l/%iD7j<^fi?LT^e.n^*ytr^;l/T;l/3 - ;1/ . fl^l^SAM 0 0 0 - 5 
0 0 OOfeCtfifSKIl^nS. V > ft S tt . 7 0—1 0 O^CtfOtfiffSK, 8 
0 — 9 9. 5 % CD t> CD tf ft ^ L U"> 0 
[ 0 0 7 2 ] 

*f tyf tt^'J er;V7;l/3-;l/i: LTtt, #J A If , ffB'B6 1 - 1' 0 4 8 3 f C IB* 
ShTt^iH, SB 1 ~3i7 5yS J f > ^4S57> ; e.- r >Al«:±ie# , J If - ;l/ T ;V 3 

- ;i/ cd ± m x « <u si tc *r f ^ # y tf — ;v t a> ^ . — ^ t & t» , cnsa'Af *>tti*s 

t5xf-u>tt^fiifti*i#i«ier;l/i:otta^#*iryftt4i:i£J:»)S6ti5 

o 

[ 0 0 7 3 ] 

*f-tvftS?:*t5xf i/>tt^©fp*Ifti: LTB, #J (£ , MJ^f;!'- (2-7 
^'J;l/7; K — 2 , 2 - i^^f ;l-xf 7>t-!>Aj'ti7'f-H, h 'J ^ f ( 3 - 

7 ^ ij ;1/ 7 5 F — 3 , 3 - V * f- >1/ f n tf ;l/ ) 7 > * — 9 A * o 9 -< K ', N-lf-;K5 
— ;W N-t'-;l'-2-)!f-iW^ , /-)l', N — (3-->'^f;l/7577'nt:;l/) 

- ( ;* $ Z y 7 5 F Zf a ;l> ) 7> ; E-'>A^n^'i'K, N — (1, 1 - 'J * )l - 3 

- ->* ^ ^ ;1/ 7 = / -f n if ;b ) 7i"J ;1/7S 5h5. 
[ 0 0 7 4 ] 

* \°f- * > 14 # 'J ^ -7V 7;l/Xi-;l/C0*^^->'^tt«^*mfi^^i:t^«, ft & tf - A> tc 
M L T 0 . 1-1 0*^%, !if$L<l^ 0 . 2~5t;l/%Tfe5. 
[ 0 0 7 5 ] 

# y if ^ ;b 7 ;l/ n — ;Wi , I^f ^ttt ©ISlv^^ if to 2iattl*flflt5 c i: t* 
ft tc > l^Ii ? 2 0 0 0«l©#y ez;l-7;l/3-;l/5f ItSi^tt, *R 

l 0 0 0 U ~f <D # y er;i,7;l/3-i^M19llf t»LT 0 
. 0 5-1 011%, if^KBO. 1 ~5lI%iiDLTA^, l^g^ 2 0 0 O«± 
<D jj? «J tf ^ ;i/ 7 ;l/ n - ;V * ^ 1m T Z> t % . * L v tt It ± » < # 3: L ^ „ 
[ 0 0 7 6 ] 

SBSS-l'^^SSJl©7j<Jg14-' , !-r'>'^-Ej*-rSlS*4 : ?©i±sptt» H S it T* 2 - 2 0 T? 
SSct^iff LV\ lftJ±^2^g*ilT*feS^-&^«, S BR S! > * S S S CD £ IS 3* tf 
ISTb, + #*ffiMl**:#»fc < < ft § f£tt T*ft.< > jiWOzkiStt'W z S> 

CD it $ 2 OffiFfcfSASW^'lctt. S Pi 32 W > * S S S V St T M flJ L It BE . t> t>* f"J n 
tf ^ C f < L < ft U> 0 ft » S b V 7j< % 14 ^ W > ^* - » f § tft lit 7- CD J± « 

, 2. 5-1 2(S, Ifeliff KB3-1 OeT'feS. 
[ 0 0 7 7 ] 

±•12 ©*ffiSi"J**fflv^S»S!^>*S*«KiBV'»T, ~>* ;P n - * A 0 ? ^ 7 ;1/ = - 
r> A JM 7- * 5j v 7- 1*1 ' »c ^ tr It ^ % * Si in "T 4 fc % *5-7'J - F ^ » & tf iri ± f § ^ T* » S 

[ 0 0 7 8 ] 
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t Ltii, & ft *J 3 — *J A , ~ 7 y <t 5? ;b 3 — ' «7 A , = 7 «y ft ^ 3 — 7 A * 23 7 y ft 

t o •>* ;V n r. ^ A 8 ^ ( 0d * fc? , t h 'J * y ? A « ) > 7;l/tD->*^3 

( « A «\ t h 'J 9Ai§^ A'J'JA*, 7>t-f A«§) , ^ * 7 ;l/ * n 

<7A, Egft-^^-yA^ Wi&itisfo 3 - y A, / N^^^DDv , ;l'3z7ASi (#IA 
tf , th'J7A«, A 'J 7 Alf ) > & ft v 7 ;P 3 - "7 A ( tt ft S> ;b 3 - ;l/ ) , ~ H ft 5? 
;l/n-«7A, EUt^'A^zH, H*ft^;V3r7A', * ft & ft S> ;1/ 3 — -7 A , E37 
it is A, n - -7 A , . E3 3 «7 ft V )\> 3 — -7 A » » K ft S> ;!/ 3 - »7 A v /J< & ft )V 3 -7 A x Bit 
g ^ - -7 A , p - >;Hy7;V*>l->*;V3z7A, GUM V n -ji> , tii7;l/3; 
;bth'J7A, & 14 $ ->* ;V 3 - ;V = ?J< fp ft , IS^;^-;b, V 1/ & 

;l/n-;l/7'> J E — *7A, PLS^;^ - ;K XrT'J >87;V3^;V 

, y y g is )V =i =■ «7 A s 'J 2/ m. i? )V 3 ^ ;!/ , ~> a <7 IK 5? ;l> 3 - 7 A % •>';!/ 3 z 7 A ^ V 7" 
d fa! U — F;->*;l/3-7i7f 1/- F> ->';l/3r 7 A.7tf ;V7tf - •/ ;V n z 7 A 
7 t f — b ^ t*7> (7-bf;V7t h h) 5? ^7 n a ^ )\> =i — *7 A % h'J7 (7tf ;V7 

[ 0 0 7 9 ] 

imSOit^ftO^T-t, g ;!/ 3 - ;1/ , j^f£$7;Vr:-;l/7'> ; e- , 7A > S8->';^- 
£j H ;!/ n - ;l/ , «Kft^^3-">A, ?L il 5? ;1/ 3 - ;!/ , 7XVS-7;Va - ;V^Sf $ 
L < , W K & 5> ;!/ 3 - ;l/ T 7 > * - >7 A , If ft 5? ;l/ 3 - ;1/ *< » fe iff * L V o 
[ 0 0 8 0 ] 

*5!l|t'fflt^: t (DT % Zti^ftlCT ;PU7 AK^^^trft^fti: LTtt, 8 ft T 7 ;V 
= -7A, 77lt7;l/^7]., '\*t7/^n7;H>l (8SAtf> *'J7it) , 
ft T ;!/ = - >7 A , Jgait^ftT-^S-^A ( $1 A (£ . # 'J £ { t T 5 - «7 A ) , =r h 5 ^ 
Dn7;l/=>^^ ( ffil it If . t h'J 7AigH) % ft{t7;l/ = -7 A, xh^T'a^T^S 

(«xif, * y 7 a m m ) , 3 v ft a y * a , 7;vs>is c «y ^. « ^ th'j^A 

ffl , * 'J 7 A tfi , A;k>7A|S) . 1II7;^-7A, ig^S^T^^-VA.^ 1 * 
•>7>SI7;V5-7i, ^^7;bS-^A, *«'lti»tt7';l/5^'7A. ^17^^71, 
A'J7A (=3>7^>) , li7> : 6-7i»7;l/^7A (7>t-7i? 3 7Ay) , 
Kit h 'J 7A7;V^-«7A, dl7;l5-7A, SB K T ;l/ 5 - >7 A , »»7k*7 , ;U5- 
n, SIS7;^-7i < ^'JSiSlS!l7;l/5-7i, ^17^5-7i, 
»7 A , tl7;H;7i>, a «7 8 7* ;l> S - •> A * 7;K-7A^77*nlfU-b, T 7 ;!/ 
;;7A7*f U- h, if;l/7tf-h7;l/ = -7i->"'fV7PHl/-F 1 7/K-7A 
hyx (7tf;l/7tf*-h) , 7;^-7AFU (x^;l/T-bh7'-tr5 i -h) , 7 
;V5z7i ; &y7i:f;l7i:h*-hk'7 (xf ;l/7t h7-b F^ - b) ^^r^lfi-^i: 
^ T f 5 0 
[ 0 0 8 1 ] 

£n£><D^T-£,. J||ft7 7 ;l'^-7A, HttHb7;l'5x7A, Sit^T^^-^A, ^» 
tt«17;^-f A^»f » tttt <fc 7 ;l/ 5 A , i|ittfLl7)^-7Atfl 

[ 0 0 8 2 ] 

M IS ft % li , ^>^->"i7 Meifflll m 2 St)\ il ft 0 . 05~25mmol, » * 
L < li 0 . 2 5-1 Ommo 1 , H t!f S L < li 0 . 5~5mmo 1 OS17ffl^&tl5 

c 

[ 0 0 8 3 ] 

->vti*m^rc3°ffim-Ji"s'%&mK3s^Ts •> 5 > * ? 7° y > -? m * & hn-t % t * ? — 

[ 0 0 8 4] 
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-> v > * v 7 V > 9 M t L T it , 31 ES Ift 7 > * - * A £ i: J? X « h U 7 ;b =J * ~> •> *y - ;V 

- ( h V * h * S/ 5" U ;]/ ) 7" a e ;l/ ^ ^ ;1/ * ? * x *> ;V 7 > * - £ A £ a 9 -Y K , (a 
) N — |8 — (N-e-;W>->'*7;/if*) - y- 7$y/ne;l/h'Jjih*->->7 
> > ( ^ ) 3 - ( h 'J ^ h * -> ~> U ;l/ ) yDe^i/^f^t Kn*->xf ;l/7>tr ^ A 
^□7^ KSt>* ( — ) 'fS? 1 /-* S * it5->7>A7^'J ftl * £ ^ tf s c t & ~e 

[ 0 0 8 5 ] 

[ {fc 3 ] 



CH 3 

(CH 3 Oh-Si-(CH 2 )3— N— C 18 H 37 

CH 3 



CI 



10 



H 2 C=CH 




N H 2 (CH 2 >2-NH-(CH 2 ) 3 Si(OCH 3 ) 3 



20 



CI 



CM. 



HOCH 2 CH 2 N (C^bCaHsSKOCHah • CI 



30 



(-) 



H 3 C 



T h 

C 2 H 5 



CI 



40 



[ 0 0 8 6 ] 

± IS 7 y fi v 7 y > ^ #J © ?S it it , ffiS^7;Vn^->->7-;Vi^7j< ( ffl m 4" ?J< ^ v T* 

«r «g ) co # a t e -> 5 / - ;i/ * k. ^ ft b > -> ^ > a v :/ y v ffl m ± (»il< a m 

[ 0 0 8 7 ] 

® © 7 - * > a ^ t w s ft *n l t js * * £ i: * er si 1* # fe s # , m mm m *p m * k ^ * £ 



50 
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ii 

■a- £ i§ & , * £> 1*3 S # < , W»**i$S[lbT»i33£ftH»©KM©fa±Ji:ablR*&tfS 
Af^^ttftSOitoitLTi^ 0. 0 1-3. 6g/m 2 T'SSCi 
# i: b < , 0. 0 5 ~ 2 g / m 2 8 iS T«S C I: tf« 6tffS L^. 
[ 0 0 8 8 ] 

* n bj§ £ js ^ * c «t © t? # § is a m ft k: ffl ^ e. n § £ n ft fc b t a . m. zk it £ # ft c #0 * 

tf , « * ) ^ # K 1t 3£ If ft * ffl ^ 3 d t ft T* f? £ , J:DKfiffi4^ l J^b*'S5tiS 

#R*tt£#tt##£ b^ 0 
[ 0 0 8 9 ] 

!R 7k 14 £ If ft T? ii , #tcSftfi[ft^U > h 2>M# \c < V> f£ 1? £ < , fc.S- 
m ftP S'J $ # # > It ^ ft t » * t£ ft L T , jSlinjfiJ**0_j!|j**aa:3*S*i:«:*o 
[ 0 0 9 0 ] 

iff * b < JB ^ 6 n -5. & IS UK 1t £ n ft i: b T « % 09 A Jf , # l Jl^f;H7^^A, 7 -tz 
7 -f )V A , #UA-#*-M7^*i, * 'J % It tf - ;Hfc 7 ^ )U A , ^ 'J-f 5 FI7-T 

[ 0 0 9 1 ] 

±a^mm^ > * zmtft-? a 7km it * # « + 1 j*' , #ao^ftnsij^^in-r^>^ t # 

* ^ * > , y-^-> x .Tii*v. m it ) „ &ak-&mmm^i. m^tm&m, mwm. i&mm 
mm, <& m js * ft m m „ % & £ *r a « ai , 5 r- y * * x v ;i/ 5? 3 > . m&ffi±m. mnm 
m. ir »j , ^m^mit-k^a a zk m 14 1 l < a zk ?s it ) , v -y h si , ->';a>t^;vf 

IfZtlZft. rf T?fe*^*>tti«5ft'»l«, BJ^^OB^klt^iBigtt^afi-rSfeftK:** 
[ 0 0 9 2 ] 

5#y7-i»a^i^&n4tf, * « ^ t» <d ^ fe jf» m yt it o ^ it & v> d ti'j;* 
5, ^4is7>^- , 7iAms*^-r^# i J^-«^iij^»$bt/^o 

[ 0 0 9 3 ] 

»SL^#'J7-1S!J!(S, ± 4l!i7'>*-'7A^S**-r£ ; eVv-cD*34S-&ft 

[ 0 0 9 4 ] 

s fc , 7j< « 'it ^ > ? - <o m m m z fs * * * 5 ' c t # t » s b ne « ffj tc «t ?> , s mi 

S! >T > * S S A <D IS 7k 1t Jb 15 3[ S £ n , S fc , ^ Vjr^i? h IE it tc 7j< j$ 1t ^ > ^ - <D 

& m ft sp sij n ^ fc * £ -1' > ^ © »R is js ^ ft ± t* s . 

[ 0 0 9 5 ] 

16 S'J i: LT(i> S£ * & Si O « »J * ft ffl "T § d i: A 15 T* # , *R « ^ « ^f«J ( * tf , a 
A it H % , T ;l/ = - -7 A f t # «J ^ y*;l/az7 Altai, *7ilf) ^ * « ^ H5 « ^"J ( ffO 
tf . x # + ?S 3g * , V 2/ T * - h %k m ffi ffl x 7;I/ft KJS**»J, N - * =f- a - 

7 ? v u ^ jis&mmm. tr - ;b * ;v * > ^ m m m . gtt^nyvsjRii»j, 

* >u # s?-< 5 f « se « »k x ^ b > 5 y ^ k« m * ) i^iffltsa^t'ts. 

[ 0 0 9 6 ] 

cn 6 CD 5g SI « > ?J<)gtt^W>^-tWLT, HHal~5 0li%f$9 < tff; * b < U 
2-4 0 K S % T' S o 
[ 0 0 9 7 ] 

zk 1t A ^ -y $ - ft # V e-;l/7;l-3-;l,gT'fe SSigf ^->U * T* S » , US ffi »J 
tLTB, *^K^^^;l/r3->>A{k#%ll©^«Siea»JSt/x# + i/?6?gffi#J*^ ^ 

tiff U\ 
[ 0 0 9 8 ] 
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I 

* % w e m ^ s ^ £ t* # * is & & # © « e ^ t m ^ s z. t © x- % « m. *& -ft m tt . & 

— -r -r > >7* , D'yF^ - n — V^S, x7t^73-T-f>^i£, x/L^-a-f 

* 1/ JfbtBL^fPT??*, * — -r^Jfe^arfcfcfcVttfcHW fF.SB 2 , 6 8 1, 2 9 4 
^4**BfcEIE©*y>< — 5:fflt5i^^ Ml/ — i? 3 ^ n — h ?£ fc? £L<fflv»5ftSo 

[ 0 0 9 9 ] 

o T £> & < . £«*f£©«'&E«, 4T<DltH*tl#tiCl:tf. fiil^XMl© 
[0 10 0] 

is m * fT 5 c fc # » * l v> ■„ « m ♦ m m m » 7? * e » , 00 * «r e * x ? * ^ *t « * • m 

[0101] 

* H 0J§ © > * ;>* x v MS if 73 m tt >■ II • ifS^StciMv^^'ttffitSiitTE 
|^(TK!:i^lLt\ fg-i^iSSCt^ fiW * ff , IS S& Si ? * ffl ^ * » ■ S& * 

[0102] 

[ it ss 00 ] 

[0 1 0 3] 

n m m 1 

I2£l&tt 1 ©ff §3 

^fcJ3 — E#18^nT^Sl&*fc?©¥J£fii£tf**J0. 0 1 -2 m o' * tt S- S/ U * ( H * 
7XD->*;Vttl : A200) £2 5%, 7j<^14^7 1 6iie^JUV I TEXNFW L I QU 
ID (f/U^J/t'Jf^-^SA^Xttll) *0. 3'%^tr*>''J'*»«*B 1 (pH = 
2. 3x x?7-;HH%#t) © 4 0 0 L , *f*^tt# U v- P - l * l 2%, 
n-/n;V-;l/?: 10%Sd : i^y-;l/?:2%t*t^*igC 1 (pH = 2. 5, U" 
y/^3tfifl5«!S9JS N 3 8 1*2 g§*) © 1 1 OLE, Ifit' 3 0 0 0 r p mt'I 
#L£tf e>gsio Lfco #t^T*, *^|t*^«l : 1 «IJtOl^*.»»A 1 (&*3 

[0 1 0 4] 

^^T*, = n x m n s ^ *± §a © ^ a * * s? tr - t* , 3 0 0 0 n / c m 2 © je -h -e # i& 

L % 41«**?6-3 0LCft±tfT, Stf2lfi45";AMSDl*#ft. 
[0105] 

- 7? , lE^'JA^tSB 4 0 0 * =J- > tt # 'J V - P - 2 £ 1 2 % , n - 7° 
d;V-;H 0%SU*x?/ - ;l/'«r 2 % ^ W "T £ 7k C 2 ( p H = 2 . 5) © 1 2 0L 
E N IST' 3 0 0 0 r p m T jgff b 4^5 iiO L , ^ V 1 T* , ± K » *-J6 ffi A 1 © 5 2 L 

[0106] 

EailSatti©IE* : tvt'l'tf-t' 3 0 0 ON/cm 2 © EE £ # tfc L 
, iittt*T6 3 OLCttllfT, IStrjlW&'>y*^»jRD2%Sfc 0 
[0107] 

_tffi*>"ja#»«tDl, D 2 * , 3 0 /i mClllg^tt^T F^yf 7 ^litl© 
T.CP-3 0^-i'/©7i';V^-5:ffl^Tl®^t7-p/io 
[0108] 

[*>r;l/ »««©««] 

V r" -> ;!/ 7 # U - h 2 0 k g * M it BS it ffj (AO— 1 ) 2 0 k g fct 4 5 k.gOftl 
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t' 
(■ 

x * )\y K tiU m m m L , MHf5f >8k gl 'J V-P - 1*2. 9 k g & 

If -9- # - y 1 0 . 5 k g t % & M t 5 Hf -5 > 7j< m m 2 1 0 L t S 5 tffi^U 'US* 
t^^-^lf-TSLflldtkLfca, fi*«'*T?3 OOLCtt±lfT, *-<;l/»«»*H« 

[0109] 
C it 4 ] 



CH 3 

I V?" 3 
COOC2H4N-CH3 



CH 3 



<pH 3 



10 



COOCH 3 



COOC2H5 



CI 



CH 3 



a*-*>14*U P-2 



— f-CH 2 -CH-)— 



20 




-X +«r H3 

CH 2 -N-CH 3 
CH 3 

cr 



BHblttitffJ(AO-1) 



OC 8 H 17 (n) 



(t)HnC 6 



30 



OC B H 17 (n) 



[01 10] 

L o '* *5 , Si in S « ^ 2p 1 L S t> ©It'iS Lfco 
[0111] 

ess 1 mmm^m ■ itd 
u * ft m m d 1 

# U e - ;U T 7 ;i/ =1 — ;l/ ( £ 5 u *± 

# U If .=. }\> T )V 3 — >l< ( ¥ &3 fi a Jt 



40 



P V A 2 0 3 ) 1 0 % .7J<?§ fg 
3800 V(I:I8 8 %) 6 



* -r -;b ft wl m 



5 8 0 ml 
5 m 1 

. 5 % 7j< m 

2 9 0 in 1 
3 0ml 



50 
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7 7- V * XftWim (VBfaMi&Tttm AE803) 42ml 
X $ y — )l> 8.5ml 
1 0 0 0 ml Ctt±lf5 
(^2lfflI^3S) 

i/ U * ft WL m D 1 600ml 

^H'-^/i^-/!/ (^7HiS: PVA 2 0 3 ) 1 0 % 7k ® ffi. 5ml 

^n'-yVZ/l-n-^ (f^l^g: 3 8 0 0 * > £ 8 8 % ) 6 . 5 % 7k ?g 
^ 2 7 0 ml 

4" ^ ;b # ifc ^ 2 0ml. 

7f7.n»l[« (daiHttB: AE 8 0 3 ) 22 ml 

x £ y — ;U 8ml 
H*-Pilt 1 00 O.m 1 fcftilif*,. 

[0112] 

(fg 3 Jf ffl^TpSO 

-> U D 2 6 3 0 ml 

# U e x ;1/ 7 ;l/ n — ;!/ (^7l/tg: P V A 2 0 3 ) 1 0 % 7j< jg ?K 5 m 1 

# U tf x ;l/ 7 ;l/ 3 - (Wi^M-^m : 3 8 0 0 >T > <fc K 8 8 % ) 6. 5 % 7K ?g 
fl£ 2 7 0 ml 

# )V ft WL m 10ml 
=7 f y * X # M (Sgfnia#?*±8y A E 8 0 3 ) 5ml 
x £ y — ;l/ 3ml 

1 0 0 0 m 1 IZ ft ± If 5 c 

[0113] 

(SB 4-MJB 

-> 'J » # » ffl[ D 2 6 6 0 m 1 

# U If x ;1/ 7 ;!/ u — ;1/ ( ^ ^ U ft » : P V A 2 0 3 ) 1 0 % 7k jfg 5ml 
1) t* x ;l/ 7 ;l/ 3 — ;1/ ( ¥ ^ fi JS : 3 8 0 0 *r > ft J* 8 8%) 6 . 5 % * ?g. 

^ 2 5 0 ml 

* ^ z/ 'm n m ?s ft jw - 1 © 4 % 7j< m 3 m 1 

+>- # x > <D 2 5 % 7k 7& 3ml 

x £ y - ;U 3ml. 

*fi * f ± * * 1 0 0 0 m 1 ft ± S o 

[01 14] 

[ it 5 ] 

CH 3 
+ l 

Fi 7 C 8 CONHC 3 H 6 - N - CH 3 

CH 2 COO~ 



[0115] 

±m<DMircLTm££vrc&m*tiffi.%:. 2 0 n m mmm m * n -o r y t- v t> m 

«9TCPD- 3 0 7 ^;^-T'IILftil, T'CPD-1 07^;^ - T? ?!t ii b fc 0 
[0116] 
C E » * # O » * ] 

& , ± IE © « ^ # fflt % T E K*©ffl»«JPfc**J:3,-4 O'CtHI tc # 'J x f- U > 
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I" 

[01 1 7 ] 

<mmmm> 

ffc 1 Jg '■ 4 2 /x m 
S21: 39(im 
^ 3 € : 4 4 /i m 
W> A M '• 3 8 /* m 

& *5 , ± K « 3£ # tt * M # 1 • 5m, 4 0 0 OmOn-;I/«CifrnftTEOS 

[0118] 

SSftf ^ 6 %ttt^^yxf b>?:f S 3 5 /imT'J¥LtHLfgI4m^b\ K ® 
« IP * 4 0 )i m 9 # 'J X f U > ^fflbitiLigii^ Lfto B. M ffl'J 14 > 3 DtfttLftS, ■ 

# U If ;1/ T ;U n — ;l/ ( ^ 7 U tt 9! P V A 2 3 5 ) 15 © f* 1 m 2 SDO. 0 5 g£ 
% 5 «fc 5 ic T §1 * JB * £ * L , mmm 4c li n a ± iPX L It '& > T g'tf»8 Oto^f 
i/> • 7^ 'J;i/txxf;H7f •^^/W>^-l?i.o. 4g, ?ff « B£ ± ftJ ( £ ^ * > 14 

# U v — ) 0 . 1 gStfl!l2|imOi"J*0. 1 giv-jUBtLT^Sf 
l?FLfc„ 

[01193 

^y^fSiffli*ffiOl*tOSIB, 5 °C £ 4£ o fc ?5 £P V - y * 1 5 # RS il M £ -£ T 

mmowkmtt 1 3 t c .« t* 4g t * * fc & t , «»Kw-fcR«iy-:/<DiBft*jS£i8SLT 

K A * o fc & , d - ;!/ # lc JR X IS ft gg 4* 1 ^ If ft „ 
[0120] 

is » m 2 <o m 

sZBMi* l 4^ Si £ ^ T . S4Ifflift«Oftt»t)li:, SI 4 JI ffl £ ?H £ fifi zk T* 4± ± 4f 
5 tc M £ 1 3. lmmo 1 © ft H ;1/ n — ;l/ (»fl2 1 5) <D 2 0 % zk ?g }® ^ 
iiD Lv 0 . 0 1 mmo 1 ©«S->";Vnx;KD*i8!$%iln b, ItCltftOftS^ 1 
0 0 0 m 1 tc * § «fc 5 K. n * * im 7L T ¥ j£ BJi CD M *P * JB V> fc W fl. « , IS 8 & 4* 1 <D # 

[0121] 

IS & M 4* 3 <r> ft m 

*.M ti£ai4#U7j<SHt7;l^-?A (il^'J-^ttliOejv^AWT) 3 g * in * 

H *« 4* 1 ©f£«fcl^«fz:LTlE»«#3*flsMLfco 

[01 22] 
IS g fll 4* 4 (D ft m 

ISiS*S4* 4 %dF« L fc D 
[0123] 

*"^»l»tC*9 7. 8 fl! , W 9 S .tt »J ( * B * -f > >7 it ¥ X m SI > F - l 4. 4 D ) .0 . 
2 9 R O* A f ^- > It -> 7 > A 7 ^ y > ^ §iJ t L T II S ft ¥ 1 1 S P 0 L 0 N - M F - 5 0 
© 1 SB % ?£ *P > it ft L * - - 3 - h % 3: $ fc □ 
[0124] 
-fy^l~12<DftM 

T IS fig # £ S # > + #t«:«#Lfc», SB ?L S 0 . 4 5> m > 7~ =y > 7 << )\> * ~ * ffl V- T 
ig31LT^>i' 1 * 4"t « L o 

C . 1 . 7 - F 7' 7 7 ^ I 1. 0Si% 

C.I. 7 - F 7 7 7 ^ 2 3. 511% 
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X *f- U y >? V n — )V 

1 , 2 - *\ * -9- > *; ^- - ;U 
/□ + t/l/GXL (D) 

* > s ^ 



2 0. Oli% 
5 . 0 11% 
1 0 . 011% 



( 7 e is 7 & £ ft m ) 



0 . 1 « « % 
5 6. 911% 



$ £> IC gi 1 R ^ 2 |£ W. <D m $ £ ft5§^>^1^2~l'2*^V> 1 i: (BI ^ 
[0125] 

;X;Hl2 3(im, J§g »J iS ?£ $t 5 k H z x /X^Sl 2 8, /X;HfiS, 7X^SH9 10 
0dpi (J-XT, d p i t(i 2. 5 4cmfef;»)©K7hS ; &St) ©lfxVS^7 h** 
glL, l*Eldt7Z'Ox 7 2 0 dpl, Ift£fc90ttffittfl8pl 

^LTie@^^l^-t-y MT, 1 0 cmx 1 0 c m <D ^< fc M $> Z> W & eZBUm ft 
ILfco mmic^t ^ ? 1 2 ~ 1 2 K * T H <i IS S K 3ft fF L 0 

[0126] 

><— NR-A8 0 (rj-£ ($0 SD , 3U-l«x'e r o x 4 0 2 V^ny ^ ( 1* 
) ^±E'C^^'>*x7 bX'J >^E-b-y fn?n-fy^2~l 2 £ ffl ^ T H 

ISiism^M L fc Q 20 



[0127] 
[« 1 ] 
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[0130] 

• ft ffl <D IC C 2} 

x : ?F 8 JW£ it « » tr 

• fiffiffpffi 20 

& 6 n & m m is » u nic « ^ t » ^feai*»oft«*B«-e, t ib w ffi a ^ t i * k> & ta 
% m m l fc c 

© : — 

O : ^ ^ flr 9* <D Ji 

A : W IS © H 

• iffttefpffi 

ff 5 n fc & H <S IE @ BE 5ft ^Xe^x-K*-*- (7751 ux) lc T 7 2 B# S3 HI ft L i: 

• OM#K^St5*«ftf<Dia<ft-9- >^ ;KD * flfnCO^t X - r i t e 9 3 8 Sp e 

c t r o d e n s i t m e t e r ( ffl ^ 0k C 316 H ) T e^a 7;Hfi%»£L, T 12 ffP 30 

[0131] 

(%) = (»l*K**©£i*afi) 4- (*Hatsm<DSttMlg) 

O : # * 9 0 % J-X _h 

A : # m 7 0 % IX ± 9 0 % * ffi 

• m /t v y m ffi 

RU'*gAOltt>7';l/Of tlf tlfCO^TX- r i t e 9 3 8 S p e c t r o d e 
n s i t m e t e r ( M ft 0k # C % M ) T? ei?a 7)Vi**«H L, T IS W ffi ft ^ K «fe t) 40 
W * V* > ft % If ffi L o 
[0132] 

m^m (%) = (SAa«os*i«) + (*aAH8©fiw»s) 

0:»#**'85%ttJ: 

A : # * # 6 0 % W ± 8 5 % * ft 

x:J8#*s#6 0%5fciBS 

± IE » M^SlciOM, W « 14 fP ffi * ft o IS *■* * 3 & tf * 4 Ic ^ f . 
[0133] 
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